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(57) [g*^] 

L/. teJ;0' (c) r£tt^l:&S*iiafcJ:0 7* hUi?;^HS 



*JJ:0* (c) S14{tfi5ttti^«cJ:0 7* h US^xm 

ffi. 10 

{cj:i3JfM$*a, 0. 8 5 i'a>©ilii*}J:D''2 5 i^p> 
® If H 3 -C A S ;^ D - ^BtK^mr ?>:^f-v-fl,cM 

bxmo. 5 0 «±©¥Sffi%^r»^ 1 tcsetscD:^ 
[ft 8 ] mim±mmi^^mit^^^ s e. (c 

CiS^ 1 2 ] BISa>Mb^*J. ♦S)2 . 0 0 0 t(T© 

{mm. 1 3 ] msim±m.mifi. EmmsmmKo 
«:$^■cc> i>m^m a {ciesg©7^& 

*ite*itf*alSI§©T g Kttll^f Sif^JS 1 3 {ClB*8©:& 

h u i^;^ h n; - 7 Y > - i>^B^ir i>y;m-csb-3X. 
( a ) oI^fb^*$t?Jg*H»ihififiia«J©B«rS«:± 
{cSffl 1/ . ( b ) Wx§if^±mimim<D±K. V*WJ> 
X h iHfi£!^©ja L . te J: O' ( c ) rSttf biSlt^Cc so 
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-^y-j^©j&^:)?ffi, 

h u y X hi/ - 7 -f y - y jfeji^fijrr ■s:^ffi-c* ^ r , 

( a ) BJIiSiKb^^r^tf JgS*^±fflfi£!^©ll®e«J^f3g 
il:ifflfiS?B5©/S«:S»±«:affll/. feJcU^ ( b ) ^[ISItRr 

(c) i§mtwami>cj:*)y* h Ui^x hB*S*L. 
* \-ui>7.W)-y A > -i?©JfJfiS:^, 

h u y;^ h n> - 7 ^ > - 4:^ffi-c* -3 r. 

( a ) msm±msm<DmmiUW^i^f^u.m.ii 0 

fit» T g « W-r 2.1»fll*$tfa?«ttSWei5±iBfiS!B}©® 
«:»ft±K:jBffl . ( b ) »5WIWjtifflfiR«))l« . SI* 
P;5±iffl^!^©limW^c5?tl4^D'5:t>*s> 'pt£<tii%5 
tetf tattffiJII© T g k: JJiB^ L. . ( c ) 
)i©±tC7*huyxi-iffiiS!B)©gi&fifflb> fcJrO' 

(d) ?Stt{bfi!cl*^K:J;0:7* h hS^S^tU. 
n^^txtcy* VVi>:;KVm^^mri>t.ti^ts. y 

±© ( 1 ) *5J8 . 00 01i(T©#^*?:Wt-^.!j< yv 
(2)pJfflSiJ« (3) ifflfiS^©*SWi&:a?<ii4^-r 

[mm. 19] ^ y V- r f y u- h 
^&*$tJi9*:51 8{clEtt©S*fl!«±*!Saiffl««J. 

[ft5R^2 0 ] sssn/cSft-c^-p-c. ( 1 ) IS* 
s 1 T^^ismmmmimimowmm : ^.tof (2 ) 
7 * h f-©fisas«:*©±{cwr-5S». 

S^*-c*SiS5}c^2 0 «:gBt8©a[S3n/c»». 
[|%^©i¥ffl^^§$tl^] 

( 0 0 0 1] R3l£Uri,»Sfi5c«i6a©. 

Sft«cKiorTO{b4-r-5«SJS<i: trsfflsnsc <!: 

*s-C#-&SI*F;5±«iaiffifiE!a (antireflect 
ive coating compositions) 

[0 0 0 2 J 7 * b [yiyT. WH^K.nL-< jt-iy^ 

hui;;^h©a[ffla«. ait©±«:}^fiS3n«. ■?•© 

a, 7* h Ui^y^h)l«7* hvxd/^aL/'TrStt'fbfiJc 
IfiHiiii (activatingradiation)(C 



(3) 
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^-oxmyt^ti^. y^h^:^^{t. rmittmmtfcn 

-^-r^-t? (relief imagre) ^Wkt 

rfcO. McGraw Hill Book 10 

Company (New York) CDD e f o r e s 
t^. Photoresist Materials 
and Processes, 1 9 75.II2<&C. 
Plenum Press (New York) 
OMoreau^, Semiconductor Li 
thography, Principles. Pra 
ctices and Materials. 112 ISiZ/ 

iSCc^^o ccx\t. smt. iSg«:jj<u •:'>^A$n/c 20 

til ^ ^D>«Toi;^:^^ h v-x$>^m^mm^^:^ 

(electron conducting path 
s) cDS*iJ^j:vh r; ^:;^xtcte^-r^>cir*6o 

r^-So ^^^ttj:y^hUl^^h!mJMm(OWjtj: 

go— or«>s. 30 

[ 0 0 0 4 ] -7 :t h Y(Dmyc(>cmi.>^ti6r&tit 

7. V t(Dm.mmi)^h<Dimu(DmMi\t. y^v v 

o:>mnmii^^wi%^mmijf^\.mm(oy * v h<o 
sp^(c»sL*r^. ctiic^-?xi>. mm<o^n^ta<o 

:7^'-(topography) O^nhtfc. 

[0 00 5] c(Di:^jc. mbi.^m.mm±mm&mmi)^ 

[0 00 6 ] mm^it. ^mm^±mm^^~'f&.mcRm 

( c o n f o m a I) ^f^±mmf)mtti^C t 

(fCtj:^, 50 
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[0 00 7] uf)^Ltjif)^fb. $>^m<Dm^(>c^i^xit. 
x^t£i>o c(o^^rj:w^. w-mmmm^mamm 

(planarizing anti reflect i 
ve coating composition) ifiM 

f)^X^^tbXB^ti^o ^(DJ:^rj:i^—(0[yiy7hm 

wm<D^vrv>if (clearing) <om(>cmim 

±X.y^^m^^tl^ h U>^'fe>^- (trench 
center) ^mr^i>(DJ;:^h. x.y^mm(>Ctt 

[000 8] :^mM{t. y * h ui^x hmfS^mt^ttcs, 
mm±mmws.m (arcs) toximt^ctij^x 

mc^-r^ctij^x^^. 
[000 9] :i:^m<Dm-(ommxkt. &m^jj±w&m 
at. i:b«e5j{si^^S5i<y v^. m^atms. ooo^ 
)v h y&.T(D^^m (Mw) . ^ 6ccw$ L < {tmi . 

00 0. 6. 000*/di5. 0 0 0 ^^JU h >t(T©5> 

^fi (Mw) ^mr^yy^v^-. i-^t^mm^^-oif- 

RS^^^tf4>CD'C$)^„ *^4. 0 0 0, 3, OOO^/c 
«2 . 0 0 0 h >i^TCD^T-fi (Mw) ^^T'S^ 

»; v-x«2f- y rf V- 1> as /c*^?3o^a^ b A R c s tc 

fi»T-S1Sfli«^i>J:c< ifc*^?!. OOOX^il. 50 0 
^Jl/h><D»^fi (Mw) ^WfSo Oi^L/t^Ti'UU 

[0010] ^(D<fc ^ J^j:ffi^S^fl§^WT^^:^B^(Z> 

ARCs«. »»^ffi-v<oaffltcMLrsi^^a{fc!HFtt 

^^•rc<i:7&^:b:«>^-o/Co M^^t. 4^^^M(0 ARC sictm 

xw-momm^mm'^^. 

[0011] ^mM<0W.tj:^1&^tLXi,t. ^fflftAR 

^mmARcmm^(D^m\it^tLx{t. 

trj:tV::f^-^mmx^^i)K ^^^V^-mt^f)^ 
»^L/l>o *l%W©ARCs{Cfi!fflSn^ajaKrj«, ^ 
MWtC^i. *^2. 0 0 0X«1. 5 0 0 h >«T(0 
^fi*Wr^o <fcD*f$U<«. *^1. 0 0 0, 8 0 
0X«5 0 0 h >«T05J^fi^WT^. 01^ 
pJ^Sr»J&i^/c. y y ft!im<7)fflK:i:bf5W^^»^tt 



5 

9- (2' . 4' -i;^b KP^i^-3-p^5^;U-^> 
r> h^-fe> : Fn=^^i/:7*j:.;u : ) 

[tf;!^ (3 -i^^U'%^t^;i/-4 -t Fa^5^-6--^ 
^jL':7x::.;^ : ) ] ^^>cD<i:^3^j:^i5«Dr 

S^S^W-re^b^: 2. 6-trx (2' . 4* -i^ 
t FP + i^-<>t^;U) 4-^^;l^:7;t:y-;KD<i:^J^j:<^ 

[ 0 0 1 3 ] C<D<i: ^ ^coJM^Hb^^Wr ^:*:^0^cD 20 

ARCs«. mmmj^:^^-':^iim<r>ys'f' y-i/io^^ti 
«^*^s^ciifflr€>^^c^l^^ifi^b^l$tt*i^'ro 

[0 0 1 4] ^a^bARC s«^yt. *^?B©C©<fc^ 

MS»Hb^iK3ii5imcfi^T-«iSfli^^^#5 c i^o^r^ 

[0 0 15] *I^HJcD5^14ARCs«bi^0^^*f*L 
/d*^cDffi©:^i*tc:cfcoaffla4a^ARC«[aii*e!lb 30 
is L < ARC 0-ti±(D«^055iS^il*aX«ffiii 

[0016] *:|%B^©||3^cC^fi§1i«. ¥fi{bARCjffl^ 
iB5<DS«^jSCCMTS« C©7?iSCC«. -flJWW:. AR 

7s h7)^^cDf^ARciico±^3affi^n€>o 

[0017} CC7):^SCC*5tit:. ARCffljaiBj:<>55gffitt 
ffl^igJ-C^^ii^. aSiiJtaS (flow temper 
a t u r e ) (i. A RCffi^«5COW:tCDa5<S^*r^?a 

iifb5^ttARC«. ^MW^JrARCffifiSJBJCD^*®^^ 
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^. ^oa. ARCfflfi£^«. mMomm^^rhtc^ 

0<ii. ARCfiJfliOTg^iARCjH^!B5C^W:gc05?tg 

^^•r-siaScfco. ii>3tc< o'a 1 5-c^/c« 

2 0 •Officio 3 6K:J?3SL/<«. ARC«Jfl§OTg«. 

A R oi&m^(j:>m^<o^^^ir^uf^^ ^'}>t^<ti> 

*^2 5-C. 3 0-C. 3 5-C*/c«4 0mc^ r^UU 
-h#fi%$trffiTg^Ji§*5. LJ^L«»Stl-5o CC 
-C. rARCffl^^CDW:t<D^tg^^D^fiSj */cti 
cn^3S<HL/cfflf§<Dl-R«, ^iSfiS[tc6 0#BISS 
n/cii^tCARCfflfiS;!KJcr)a^Sf«M^®fi>«c< i*>l^2 

-So 

[0018] C<D<:fc^Aj:<gTg|Sfli^W'r^ARC s 

cn6tc*tis-r^<aar;b=^;i/ (m«c, - 4 ) 

f-^U. i<«:CH2 =C (CHa ) C (O) OCH2 c 

H2 OCHa , CH2 =CHC (O) OCH2 CH2 O 
CH3 , CH2 =CHC (O) OCH2 CH2 OCH2 
CH2 OCHa . CHa =C (CHa ) C (O) OCH 
2 CH2 OCH2 CH2 OCH3 m(0^'?rj:y^)l:t-7 

[0 0 19] ARCjffl^iBJ©?fe»<ta?«<!:CDC<DJ:^Aj: 
-So »3S0C^^e:<bLT«. ARCiffl^«5:0iK©#aT 

CC$?$U<ti^Aj:< i4>J^9 0-C$/c»l 0 0-C. $6 
CCSf $ U < (J^J^cC < 4>$^ 1 1 0 -CS/cK 1 2 0 -CfCfc 

(m^^^^c<<b^3o#) tc<fc"9-catt 
[0020} ±mbfc:^mM<Di&<Dmmoh 
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[002 1 ] *^?9<DS*flW±ifflfi)5BJ»!j<t?S*J J:Cf * 
[0 02 2] 2^*Hj«. ?6cc7:t h U5^;^ hU';-:7 

[0023] ±^Li^cJ:^(C. m-C[)SI1it?«. 

[0 024] MS/iCD¥attC0gS(*. r^Jflg ( d e 
gree of planarity)j^ fctd: r D O 
Pj tbXm^tl^o CCV. roOPj kt. Xf--:;^ 

DOP= 1 -R 1/R2 

^<&fym^} (D»AmV$>ho R2». :^f'-j:f(Dm 
$r*6o DOP^itSt*r^)±rcDC<DM^53:. ^Hc 
M^c^Snrc^-So suet*. XD'-:/fl5t*:c^xf";.:7' 

^R2<om(omt. m^mofciixDD OP tmbiiK c so 

(R 1S!I'5R2) CD«i^Ci^« 

[0 02 5 ] *^0JCDM^^LC^ ARCS ti. i^VnXD 
^SBStft (local oxidation of s 
i 1 i on. LOCOS) ^)ilitcj:0?fj^3<i. 0. 8 
^i^U>(D^^i6j:a2 ^!7U>(0^f^.^M^ (mid- 
point depth) V^i>:^a-:fBtK^^rh 
T.'rv^lX.m^X. 'ptj:<thmo, 5<ODOP^7ik 

cfcOW^U<6J. ^<OJ:^rj:m^(^cMLXmo. 5 40 

^(O^^tjiB^tfCMLxmo. ebODOPim 

■To 

[0 02 6] ±^CDJ: -5tc. :*:^?gcom— CDS§««:fcCi 
T(*. ^igffcARC s^i<£^S<^fl§^^tffe©iL/r 
S«$tl^o $^?*JiciB3a?Ji^ARC s<Ofi^ffi;|<'; 

^-t{yxm^^^ti6ctf)^x^^. fi^T-fijt^yv-- 

^Ci^C^i-Ct-So 50 
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[0 02 7 ] *:^HJ<D5^14A R C s ^i6\.>XU. 0 

iiL^^t^Ctf)^itmx$>i>. ffecOARCfi£^«ffecr)Ji<'; 

[0 02 8] f'-f-:/UVffliLr«. SS*B5±)ffl«c«5 
CD;J^';v-(3:. 7^^>-:?^UVffiH (WMfi^jCc^ii^ 1 0 0 
*^63 0 0 nm) CC*$C^rS*f^amWCCiRjRT-2>C <!: 

H(deep UV chromophores)^ 

4d<tO'^^. St^*/cti?5Sll7C^?5^S]SCCO:^^e>3o& 
2;!^^6 3^/c«4o(Dai^iS*/c«»iJ{icOS^W'r 

( a n t h r a c y 1 ) . J:(>*^^gfftcor ^ 

y ( a c r i d i n e ) . S^*J JcO'lfHJAcD:^::? 
(n a p h t h y 1 ) . S»*5c(:0**g»C[>+-/ y 
(q u i n 0 1 i ny 1 ) . :teJ:0't KP^^i^+y 

t/l^^fliCc{i. Shipley CompanyCD3- 

uv^^x^Hi^^tifcmmms i s 1 1 4-^a2<d^4-^ 

[0029] ffeCDW$L/C^ejfli^<-r>y--«. S^*/c 

y;l/7i<y /c<t^«Sh i p l ey Com 
p anyOB-ayJ^X^m^tlfcmmmS 1 3 I I 4 
^A2<D4i)^f^b^-iyfiC^^i$tlX\.>^^2<Dmm<D 

[0 0 3 0] 1 9 3 n mtiC^i.^xmrn^^SL'T hfc^liC. 

•re«flg*$t?o m^^t. 1 9 3 nmxmmm^ir^y 
it Yiyi>7.vtmc^mt^fc}bt^mt.\^^^ARcm%^ 

(D—r>\t^ x^u>. 2- 1 Kn^^e^x^^ji/^^^y u 
- h *5<fcov ^jb^ » y u- h cDM^^{43{)^e>«;^ ^ 

-Ji<y V- (3 0:3 8: 3 2'=e;UJ:b) Xhh. C<D^ 
^;:c:7xx;b^fl§Rc>'ARCffl^!B9{C*5C:f^i£fflti, S 
h i p 1 ey C o m p a n yCCffiiS 3 n/cT^ y:0!($ 
fflJUgl (mRS#^0 9/l 5 3. 57 5. WBSB 1 9 9 

s^QM 1 5 0) tcgaTSsnrc^-s, 
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[003 1 ] ^^m<D&sim±mfm(o&^ir&mm 
m^^mm^tc\tr)\^^'» or. $^5o-ct<±©j: 

U/c^(*W^ci*^(Z)jSit#^ck -5 r $ ^ 

2. 2* -rv^i^x (2--p^^;i/>^^>^h »; 

. 2. 2' -rv^i^x (2. 4-i;^p^^;i'-^>:$f> 
:=.hy>'i') . rv-fcrx-2. 2* ->fv:^5^P^h 
;u (A I BN) 1. r -rV^e:^ (i>^P'^+ 

[0 03 2] *^*:)WSL/C^i«H:t3^j:l^35>s. ^tifiSJfJ 

[003 3 ] ^^m(DRmff:±mfm(ommt. i o o 

8nm*/c«jKjl 9 3 nm) Wltel^T. l^^a>$)fc 
0^)^Jt< ifcSK^ama (Ab s o r b. units 

^/c»3*^5:0^6 2 0fe(±©fflbfeS#a3&W*UC^ $6 
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[0034] ^CDJ: ^ 3teKiRtt^fea«:W"r 
fflffi^a^i. :3 Ui^> ( c o - r e s i n ) $/c«mS4<D 

Mt. Shipley G om p a n y©3-n 
i¥ffiKIEP5420 0 8*J<i:C/Thache ray e 

t a ICOym^^mb. 85 1. 7 3 S^CP^if^^tir 

[0 03 5] *^?gcDSSlRS±ffl;S^CD«flg^^cDffiS 

[0036] m^rj:it^f)\ ^^mo^mf^±mfSLm 
(oojmitbxmsx^h. oimmmmt. hbrnmr 
htjihrnycmtm^fR^nm^^i^cthx^h. 

tmrjiujmmtiyxu. r^by-^yit^. 4$cc 
y:^:^)i'litMt^:^ty)m^it^m. 9- 

(2' . 4* -i^t FD + >>- 3 -^^JU-^V^;!/) r 
> h ^•fe> ; ^IScDT V-)lSi&m. #CC { 3 - t Fn 
+s^:7xx;b;) [trx (3-i^d^n'^+2x;u-4-fc 

Fn=^e^- 6 ->5^Jb:7xx;l/ ; ) ] M^y<D^^f^^ 

)i^^tmimthcti)^x^hy :s:,y 0 i^it^m. m 

2, (2' . 4' 

)i) 4-ji^}iy:^y-)\^:RUCtifb<0J;:^tj:i>(0ffi 

fiftWtC. *^H^C0ARCffl^^rl^ffl?n-2>:t»;:^v-- 

ojmm\t. mz. 3, 4. 5. 6^/c»7©s^m<a. 

J:D«Sfi«JCC«*^j2. 3. 4^/c«5CDjg^^fi:$:Wr 
-So *^WCDARCs<Z>2fyav^pI^ni. »^0< 
«*5j3000feiT. J:»5»*U<«i!^2. 000*/c« 

1. SOOfeiTCD^^S^WT^. 

[003 7 ] :*:*0^(DARC s OC^^^JffiS UCi:^** 
W^j:BjffiffJ««TOft^l3(^6 63&«^tf6n-5. 4;&^ 

[0038] 
[{klj 




[0 0 3 9 ] ujmmit^mt. a Rcffl^^o±@ff^5> 

2 =C (CHa ) COO (CH2 CH2 O) CH2 CH 

2 OH ( rHEMA-5j <!:or»i6nrii<5>*yv 

[004 1 ] :^^m(Dmmm^mtfj±immt. -mw 

^ihtti^Sh i p 1 ey©3-P >/N-!l§itaiiim5 4 



2 0 0 8^(tcmfn^rlx\.>^&mJ^fi±m}&^mi^m^u 
ci^tbxm^rj:^mm'f>^im^ti^ctffix^^^ m 
^{t. m^rj:^mm±mj&mmmmtux{t. Ame r 

ican Cy an am i dCCcfcoTSiSSti, Gym 
elSOO. 30 1. 303. 3 50. 370. 38 

0. 1 1 I 6*5cfco*i 1 3 ooffi^rss^^nrc^-s^^: 

30 -7.<ommtmmihti^. American Cya 
nami d *^6A^r ;!/ (glue 

our i 1 s) ^«i;j&<i:*r'2):J^yp-;U»^ U^bSJ&^JNF 
l^^mxh^o Cyme 1 1 1 2 3*JJ:C/1 1 2 5<D« 
fffCAm erican Cyanami d:?&^6A^oJt6 
;^c-<>y^^T:^5>l»fli. *JcfcC;^Be e t 1 e60. 6 
5*5j:C/8 OCD^M'CAme rican Cyanam 

i di)^hK^x^i>wimmm(ox^tmm^^ts-<>y^/ 

tfTi'^ly (benzoquanamines) 
[004 2] ^ h^i^^^iy- y;KD 

«rccjf$u(.>ae«jw«<xs; ( i i i ) ccT^^n-s^ 

50 [0043] 
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l{t2] 



H3CO . _PCH3 

N — i-N 



(m) 



H3C0 / 

[0 04 4] c(D^ ^+w^^-*h^t^»;rI-;^'>'; 

iB5«a!/c. Powd e r 1 i n k 1 1 74<DffiSrAm 10 
erican Cyanamid Co.:^^ ^ffi^WOC 

(Ce Ha (CH2 OH) 2 O 

H) ^Xmt(Dit^'m. ^(>C-&.±(D^^y-)VtMt 

[0045] ^^m(omiw±mfmvmm^ti^^ h 

-V<Oy vf-A^^ (foot i ng) i^/c«r>3<^- 
iov V (undercutting) <D^\ji.y^'P (S 

EMi5s;ii) ^\tc^tr^. mtifcvy^yy ^-m"^ 
[0046] i^mmmi'mM^:n±mm\t. smr* 

4. 4. 6 -f* h^:/P^t^^P^+1^i^xy> (2. 
4. 4. 6 - t e t r a b r o m o c y c 1 o h e X a 
dienone). •^>v^-('>h>'U— h (benzo 
in tosylate). 4-^h P-r^Vt^^U hi^U 
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[0 04 7] iaU/c^^tC. fiC^&liljISiiiiM ( 1 0 w 
flow thermal treatment)^ 

r^^lSiHb (multi-cure)j :^fiECCfcli'C 
[0 04 8] 

[{b3] 




O 1 O+(S0s-NR3H*)ii 



[0 04 9] cc-c. mt^ti^tiiimc, Ti^mtfcfct 
«2'CA0. sf^L<«2'c*>o. -ry^jm^mMo) 

[0 05 0] Li^^fm^mu. AommA^ 
(R«iJB05£«ii5i«r*^) , cn«. *a, 

Norwalk, Connect icutCDKing 
Industries^ Inc.J:*)NacureX4 

9-11 o(Dm&&vmmmcK^v^^^, 

[0 05 1 ] 
[{b4] 



SCVNRe» 



[0052] i»^^SiJ<J: 0 fe. m<D:J}ti. SMEftihffi 

>x;W!j^>K. h >J 7 y 5f i^S! ( t r i f 1 i c a c 
i d) er)J:^«c>^;U*>K©J:^^j:!SBS¥. SifcBCn 

[0 0 5 3] :*^B^aSfc. 7* t-Ui^;:^ hiffl^!B5i<Se 

vf/'ttci,tmmm:t>^{SMfi>tc^<Dmmm (a s i d 

surface) *5%^«:^ct,»*\ SfclJ^^MWJC^c 
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[0054] :^m^mfxmm±mfm\ttfc. s 

\ityy^>i/ (notching) ^mitfdmnm 
(source) tLX^m^tirj:\.\ 0^b<{t. ^ 

tstt A R c com^dc y^b mB^m^tRmm±mfm(D 

5 6 3 0 ^t(±©*^ 1 4 0 ^ fc^a: 1 5 0 'C:^^ 6 1 9 0 

WKS±^SSffl^i^*co c J: ^ P A G:te <:!: O^'c n 6 (7) 
Shipley Company CCi8iR3ti/c 
Pavelchek etalCDl 9 9 7^2,^6 000 
ffilSl^tifc. miM#*^^0 8/7 9 7. 7 4 1-^CD^H 

^mihmR:^c(DMmB:^mmm^fSL i o e i s 20 
4 5-^ccia^3nrt^So 

[0 0 5 5 ] < i 4j IK 

mm^<oi&<(icmi^^Kmm±mmiy* vm^mw 

^CC$^2 4 8nm. iKJ 1 9 3 n mS:C>' 
/S/di*^ 1 5 7 n m. coSTictcrSttr^^o Wsi^US 30 

-So :^§^^M<D^mm±mmi^. y* hiyv^:^hmfm 
ti^(^mm^^m^^^\^^x. y*h x^vTs hH(DM*f 

^ty^V\yV7.Y%mmt^^tti^. |lID^/c«li 
SISIDKfk^ (tK^S^B! (photoproduc 

t) ) ^^i-r-SCiJiJJ^^^jCcW^LC^o mi 

^wr^c<b?&^»$L/C^ ±ga"c?ifflL/c*H«RF?FaiBa 40 

S-^0 8/7 9 7, 7 4 lfcJ:0'a*!|$¥mil!S¥fiSl 0 
¥^6 1 8 4 5^^#M<Z)C<bo 
[0 05 6 ] ^::-^h.mt. :*^?B<DS*tRS±ffllS%CO 

ASom. ±iBr9lfflb/c*:HmtHlSI0 8/7 9 
7. 74 14cJj:0'S*!t$i^fflIS¥fiXl 0^»6 1 84 5 
«:6WC*iH$itll4. 4 4 2. 1 9 7#:^4. 

6 0 3, 1 0 l-^feJ:i>*^4. 8 2 4. 9 1 2-^Ocma 

[0 05 7] a}fti^:7*^-'»'3-K-^'A:<7>>'T- 50 
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(campho r) :^y\^y 

mm±mm<^fob(m sLi^^^-i^APAGsr* 

jrocDfBsK^, ^XSCPAGS lfcJ:c;^2r$>^> : 
[0058] 
[^b5] 

1 



2 




[005 9] <L(Di.^f^^-Y i>^Vc^mt. ±iBP 
AG l<D^fiK^liaiOri^-2>KjHmi*aiiM9 6 l l 8 l 

11. 2 (^ga»^0 7 83 1 36) tcgas^snri^s 

[0 0 6 0] ftfe©»ja^j:PAGS^iX;l/:7;t^'- h^bx 

- hJi'X>;;^;i/7:t^;i^:t=^v) -rnsf-- hfcJ:a't 
t>^1/:7t- (p - hJi/x>x;l/:7:r^Jl/:t4^ 
e^) -r-fef*- h^^tf. *fiii^j:X;l/:7:t^-hPAG 
S^ga?nL/rc^€) J . of Photopolymer 
Science and Technology. 4 
(3):337-340 (1991) ^#Mo Jff^LC^ 
;^;l/:7:t4^-hPAGsW. Sinta et al© 
^H#fi^^5. 3 4 4. 7 4 2-^CCfcga*:3nrC>€>o 

[0 06 1 ] ^mmimv]±mm^^-mmfm(mL^ 

^J«. *Sm»4. 1 8 9. 3 2 3#CCM 

[0 0 62] ^>py>ib. iu^y"^. 
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1. 1 -tr;^ [p -^nP'7x::.;i/] -2. 2. 2 
- h y /;cinx^> (DDT) : 1. 1 -fcfx [p--»^ 
h=^V7x::.;b] -2. 2. 2-hy^pnx^>: 
1. 2. 5. 6. 9, 1 0 -^+1f:/a^->^'Ci7^:^7 
> ; 1 . 1 0-V>':fu^7'ijy : »a 
^^tK^S^J^S ^/c. S i n t a e t a 1 (Omm 
HFffilSmo 1 6 4 2 4 8-^*$cfcO'^0 2 3 2 9 7 2-^; 
tei:0'*@!RFi*ll5. 3 6 2. 6 0 O-^CcHTn^nrc^ 

[0 0 6 3] *^?«<DS*fB5Jl:ffi^ia«^/c. ±^0 § lO 

mmmt. ^m^m^m. m^t. union C a r b 
i detf^P>S i 1 we t 7 6 0 4(Dffip°a€'CA*r* 

¥?fSPJ. ^/c(J3M C omp a n yi^^^A^-C^-SI? 
ffir§ttffJFC 1 7 1 ^/c«FC4 3 1 . ^^tfo 
[0 0 6 4] ^^H^OARCs^i. <2^ftlCD^StCj:DPI 

Ut, x^;l.^^f— h^/c«2 h^i^x^jl^x-- 20 
(d i g I yme) . U>y y ^ 

-f-;K7)<fc0^cC— i^±<Dy';:3-;l/x-r';P : ^ b=^^' 

; b *5 J: X h =^ :/ d / nV - ; KD j: 5 J^c X - ; 1/ *j cfc 

r-fef—h. x^'iU-fenviUT/rHzf*- hv :/pfu> 

i5/y r3-;U^>/y ^;l/x-7^;ur'fe7^- e;>^Dfc:b 
>yurj-;b-ty^^;Ux-f*;UT'fef*- hcD<t^%x 
X'f-;l/*5j:af-taSxxf-;k >^nf U>:^?-;J<4^- h 30 

SCOiKlO. 57&>62 OfiS>'N--'fe> KOrar^ffcT^c 
[0 0 6 5 ] 1i^Aj::7* h hffliS;«9?:>i. 

$^-2)7* mux. mm^u>'^-ty 

«*i|!BFS4. 968. 581; 4, 883. 740; 50 
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4. 810. 613;4. 49 1. 6 28*5<fcC/5. 4 
9 2. 7 9 3K:fB«SStirc^^o Cti^cO-T^X^t. it 
h<Di?3gfcJ:0'ffiffl(D^i^c[)/ca?) 

^ fc :3 Ji< y V X y )\^^mmc<o^Wi 

Ix-Y h^JWS (acid labile z v o\xp) ^ 
mt^o -ocD![${c»^Lt^n:i<y v^>^<>f >y-K. 

[0066] 
[{b6] 

hi [ \ l 

ok' 

OH 

[0067] CCr. t KP=^e^S«:3;J<y v-CD±{* 
6i 1 t-^hm 1 8 CDK^M^^rWT-Sg^^^ct^^gf^r 
T-^Wr-So Te r t --i/^JbJ&SHKa^jWlWaEl/t^R* 

(^$^CF. C 1 ^/c«B r ) . C, - a TJU:3+i^. C 

^ /c(iJi< y ^Sr® D r ^ > ^ A ccigfiE-r -5 c <b 7&^r ^ 
^« ^o[)<fc^^j:3!}^y v-j^^atcjK^-r-sciT&irt 

-So mi*. ±M^(0^(Omm^cr>i.^X\t. t^x;!.-^^^ 
t -:/^;ur y h^(Z),^'53^j:Sife^/dWf 

y-^t;^;^;U^ff<DTrS^$if-2>CiX?^r^^o 
xxf-Jl/gp^, Ti^ct^^R' -o-c (=0) 

0 0 0*^6*^5 0. OOOO^^fi. 

iJ^lS. 0 0 0*^6$^3 0. OOOO^SCM 
w) ^Wr-Siife^c. if^3WTcD^J^S^fl3. 
$U<W. 2WT©5^^S»W=&Wr^, 
tt^fli. mt*, t -:/^;ur^y u-h^/c«t-:/ 

^ ^ y h © J: ^> 3^j:r >'U=^;l'> ^ ^ y h <!: 
t^—;U>';U5j<Jl/x;U (vinyl norborny 

xjur yi^^y-:'^ (vinylal icycl ic) 
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«iRj8. OOOXP^jRjSO. 0 0 0<D^S(Mw). 

l^it^WteiPi'l^i^^Ui^X S i n t a e t a 
l<D*a!|$»5. 258, 257;Thackeray 

et al C0*H#i*5. 7 0 0, 6 2 4 : 
Barclay et a 1 <Z>*@JHFit 5 . 8 6 1. 2 10 

[0 0 6 8 ] :^^m(Dimmitf&fm\t1^fc^(0^>'i:>m 

[0 069] i^mmmAm±M^smt^^^thic 

i-CS!{bO. mmbl^Mmt^ (harden) JBjM 
[0 07 0] «F{C»$L/C^*^S{Ui^Xhfflfij!B5«. :7 

iy^-eoijefflSCCOCir Thackeray et 30 

a 1 (ommtmmo 1 6 4 2 As^jf^uo 23297 

2*J<fcO'*Si^^^5. 1 2 8. 2 3 2CCga^3n"CCi 

ISWtcA^r^€»o m^\t. ^^^>MI«. Ame r 40 
ican Cyanami dJ:9Cyme 1 300, 3 

0 i*5J:o'3 0 so^ft^r^enri^^p yy^-ji. 

*i? y JUSflgti. Ame rican CyanamidJ: 
0Cymelll70. 1171. 1172. Powd 
e r 1 i n k 1 1 1 ACO^&^vm^^flXKi^h, 
^-X^^i^J. Beetle60. 65. *5i:0'8 OCD 

1 1 2 3 4c5j:0'l 1 2 5<D^D°p«'CI5^$nrc>^, 
[007 1 ] :$:^B.^<7)JS:9*R*±ffl^^i^CC(Seffl$n5 
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K0ii*n-6*@«pi^^4442 1 9 7. 46 03 1 0 
1. *5cfcaf46 24 9 1 2tCgg^3nri^-54>0(D<l;^ 
^^csf-*^ : *5<l:C;^Th a c k e r a y et al 

o^mmnb 1 28 2 3 2tcga^$n-2>^^^y>^bfers 

V. t -:/^;l/:7x::.;l^ T)ly r - - h}l:^>>^ 
)ly ^::-)lt^y) -T-^y^-h:h5j:ai r 

- h D «) i 6 a^3& b P A G S *BS^f 

^. J,of Photopolymer Scien 
ce and Technology, 4 (3) :33 
7-4 4 0 (1 99 1) ^^mcDCt. jff$Ut>X;U^h 
>mi^P AGs Sinta et a 1 (D*a 

m^mb. 344. 7 4 2-^CC4>P§^$nTt^>£>o ±15 
CD:^>7T-;^>>l/J^^-hPAGs l:te<i:0'2&J. 

[007 2] :^^m(Dmmm±mfmtmc^^ti^ 
m{i. i&<DS:M(Dmm^tbx. r^^^>^ (ac 

t i n i c) *J<fcc;n>h^;^ hPm (c on t r a s 
t dyes). Wi^^^l (ant i-atr iat i 
on agent). aJMMs X t'— Kx>/^>•t^-- 
(speed enhancers) ^^^tfo C(OJ: 

^rj:m&V^&r^%mm (fillers) RZJ^m 

[0073] mmta U n 0 »; ;u©<J: ^ 

M;:7tjy^S?, tf>yr-:^j\^ri-^^-h. ^fc\,m<0 
;^Jl/!^>». */c«2 5'C'C#^2«T©pKaJ&Wr'5 

tC^&CW^r&'S, ±aiO/cSh i p 1 e y C omp 

a n y(mfm^mmr^wso<i t. 

[0 074] ^fflccfci^r . ^mmimm±mm 

ij^o. 0 2 75^6 0. ii\si<jm(omsmm-xw^^}L 

CCiSffl^n^p jf?^U<«. *^0. 0 4*^6 0. 20m 

:7- o -fe X ^ *5 1 ^ r i^e ffl ^ n -6 1 ^ rn CDS r s ^ r 
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e (wa V e g u i d e s ) ) ©S(*t>*/c^Stl 

[007 51 ms&s.mmitMimi^Ltcm'^. m 

mt. mo. 5 3^64 0»ra-Ci|l^l2 0'C*>62 2 5X; 
[0076] :$imM(D r^gggfbj :^ia?rSfflL/cJi 

ssHiK^^ASistao^iii r^stij ^«{bfK«is 

(planarizing thermal trea 

tfton*. jia^ciiSKi¥ffl{b*!ia«> <@«©ARCifflfiX 

[0077] COa: ^ ftJl'fb©^. -7 * h X HiS 30 

^tf>5'. (meniscus) S/cBn- 

-f- ^ >i/©J; ^ iOrffiSO^WWi&^mfCj: OiSffl 

[0 07 8 ]-e©f^. 4o 
;=^i'*jil/rrS14^b)ast^-cil»}&fiS3n.5. SSifci* 

SPW^K^Sfe^J^Stt-f b-r •SitfcK:, uy;^h->;^f 

f - ><k § n/cia«*ffi«-r s fctf)ccss*i55±fflfiSfj© 

IS[aJB©^^H(C#fi-*-S©{C+i5-/5:fc©t?*2>. 

WSfi«JCC«. *^l*>63 0 0mJ/cin 
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:&ffitcJ:S. ARC*sM*L/<J5:t>-^-79^>i^*5j;Of7 

-flJKiUi;;^ h@©«Mfl<3)Sil®!JfJfiX{cffl(,>P>n.SS53fe 
Ta©S*tl»±ifflfi£!^®{ctel»-CSt©W5l5!lfi45fe 
fStt S # * ©tC+^&fi-C* « . 
[0079] j!SS®©S*3n/cffiHi3l7t3n;^j:*:'-:, 
fcKH©S©?S»S©jSl»«r^*§-li. ttcit:K^ < "T 

— i' (post-exposure bake) {C$6 

XKJ. K(aiiS<T.S7'r»"Ofi/V3>]S^v (d e p r 
otection reaction) ^RSi'J'Sfci?) 

^mt. $5J 5 0 -CttioaS, J:»J»L/<tt.iK)50-C 

1 6 o*c©«sH©!ae[-c*-s. 
[0 080] R^sn/cuyx f-«[aa«. ^©m. ^ 

A. h'J't^A. y-JA^ -r-f^T^hy 

xnt>tii>, mmicmi,>x. wmity * h h©^ 
ii*--t-i'*i. iK) 1 0 03&>e. 1 5 o'coaat?. «^ratf 
ciifcio. 3i«!3n»ife3nfc«[aiB©«^ 

?5^3 6Ccg!<b-rS. 

[008 1 ] mst^tifcmmt. ^©f^. 7 * h uy;^ 

m«. ^^{c^5;»i©:^ffiK:se-,-c. 
©Mt»»f*«JS{C^b^i y ^>iftMtjt +*-r<5. 

[008 2] CC{C^l//c5J5©^t:«. ^^tbXC 

[00 8 3]|liS«l ARCii<yv-©^fiS 
9-r> h^H2>jf ^^l- >3'i'y U-h ( 1 5 5. 6 
3g), 2 -h Kn + ->x?;l/ ^a?i'yu-h(6 
5. 07g) . *jJ:C>Vg^^U->fd'i'yU'-h (65. 6 
2g) *ll 8 5 0g©x^jl/-5i'f'-I-K:®)»§n)t. 

^?§fe«. I£jli^©xh y-A{cj:-:)r. is^j'raiK 
5o-ccc/jni»$n/c. fi#gg»^j(2. 2' r 

•/i^;^ (2-.y5^;i':/i»>xh y;U) ) (2 3. 217 
g)*5. 1 1 0 g©i^JU^i'f— hJc^^sn, 

S[B7 5X3tc^^<asj)n3nfc : a 5*c«8^-rsj: 
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msm^mu^v^'^ufc. ^^^j^-^mmi^t. i2l 
utc. iRmti oo%o 'i<';>^^u>Sigr^^s (m 

w) »8 3 5 5 . T g « 1 0 3 X<Dmifinhtifc. 

[0084] mmm 2 mm»m^m(.>fci&^^mA 

20 0g<DX^;l/^i'f'-hCC. 9-T>h^-fe>y^ 
;u y^d^VU-h(15. 56g). 2-t Kn^t/ 

^^^?';u-h(6, 5 1 g) *J<i:0*>^;I/^ lO 

a^^'vu-^h (6. 59g) f)mmitifc. mmmi 
^sn, 5 o-cfcjHJjKisnfco 1. oi5go*^gg*& 

S«J(2. 2* TV^t:^^ (2 ^;b:/^>::. h ) 

-€-n*K2gfe«L/Co iR^5i8 6%-C*o/c, -ecD 20 
(Mw) ti. 4<yx^U>^«l|l<i:U6 3 0 4. 
Tg«l 0 rC"C*-:)/Co 

[008 5] IIS6W3 m$mm\ti&^^mARc^^ 

2 0 0 gCDX^;l/'^^f— htC, 9-r>h^H2>^^ 

y h ( 1 5. 5 8g) . 2-fc Fn^^t/x 

y h (6. 5 1 g) . 
(6. 5 8 g) ^iSj»L//Co t- Kf'i^^l'^^i- 

(4. 06 g) Jii*^»so<bor85*n$#i/co 
5 0 'acmm^tifc : 1 . 012 go[>m^piJ6»j 

(2. 2* rytrx (2-y5^;l/:/^>x h ) 75r5 

8 5*c^jffif$-r^ct^»a^$n/co 
8 5 -cr . 2 4 0Sr^ijnJS^3 ti/c, ?s?««MScc^-^$ n 

)\^^xitm^titc. m-^^t^M^ti. m^^fci i go 

u r s«?Sffi$n/Co ^D/c:*- JKia 0 0mL<D-\>^ 

2i%„ j^<y;^5^u>«^ir»^s (Mw) 233 

7. Tg{i6 O'Cr^-^/c. 40 
[0 0 8 6 ] mMWA: TgOffil>^^v-*fflV^/cA 

9 -r> h^-fe>^^;U^^i5"J h (3 3. 21 
g) . HEMA-5 Cr^cC^D^CHz =C (CH3 ) C 
00 (CH2 CH2 O) 4 CH2 CH2 OH) (15. 

3 6g) SLOV^;l/^i$?i''JU-h (8. 0 0g)^4 
3 0 g(Dx^;l.^^'r>-htc?gMt/Co 

^(7);^hy'-Ari o^fS. m^^ti. 4 5-acjni»$ 

n/c. fi^^teSiJ(2, 2' TV^trx (2. 4-i^>^ 
;l/^>i$f>:^ h y;u) ) (5, 5 8 g) 7&^^fln$n. 8 50 
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5'c^mnr^<i:^(fcmf».bfco 8 5S©»af»«. 24 
mt. 2. bL(Dm^:ty7i<^^xtmtbxmm^ti. 

(Mw) :)&U9 6 3 : T g«5 0 'Cr*o/c. 
[008 7] 5 *:^BJCDia»T-SffiB8A R Cffl 

( 1 ) : 8 8%CD±iB^«?9l<3r)^-3i<y 

( 2 ) IB«S»J : 1 1 %(OP owder 1 inkl 174 

(Amer i can Cyanami d) 

(4)1^:0. 3%C0p - h;l/X>>^Jl/;fx>|^— TKfO^ 
[0 08 8] ARCjffl^^«. s.^)\^'y^'r-YCMn 

Si*±ccxf>n>- h sn. ^(Dfs. i75'cr60# 

ffl. ISllffifb§n-2>, CCO«fkARCJi«. Sh i p 1 e 
y Company;&>6A*"Ct-SJi<i^M7:t h Ut^;^ 

Y^V- h±r. h-c->7 (softbake) S 

[0 08 9] j|ffi£?d6 pjaiffrj^$t?*:»?80ARCffl 
BTSSrU^$tf:*:^??©if*Ul^ARC)ffleE!B5«. WTO 

(1) ^fli: ^ %y^(D^^msm\(n>^-^^^)'7- 

(2) pJ^SPJ: 2 0%<D2. 6 - 1^:^ (2 ' . 4 ' 

( 3 > : 1 1 %OP owderlinkll74 

(American Cyanamid) 

(4) T^K^^ffl: 0. 5%<Dv^- t 2^:7x 

(5) ^:0. 3%Op- h;l/x>x;l/;fx>^— TKfafJ 
[0 09 0 ] ARCffl^^«. x^;U^5^T-- KD?§SfiJ 

*ri!i$83n^. ^«t^ARCffi^^®«>^y=^>'^x--/^ 

Si*±5C;^f>n--h$n. ^CDf^. 175-C'C60# 
JSlSfb^tl^o C<Dg!ffcARC®«. Sh i p 1 e 
y Comx^s,nyt(^hK^X^l>'^-i>m.V ^ 
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h '/U-* h (vacuum hot plate)± 
t?. h-^-i; (softbake) 3*1. ^'^'^-V 

[009 1 ] Wmi ZLWVciyT.^h. 

8 6. 9 5aS%©^^fi (Mw) 1 2 00 0blT 

(O^-iT^'}^- (ANTMA/HEMA/MMA) . 1 
H[a%<3!:>Powd e r 1 i n k 1 1 7 4^ieS«J. 0. 
8fia%CDaH¥^ff] (3M Co.t^hK^^^^Y 
C 4 3 0 ) . 0 . 5 fiS%CDi^ t e r t - 7 
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*G. *5<*:O'0, 75%CDNacu r eX49 (King 
Industries) f^Kl^^in. 
[0 09 2] CCDARCfflfiS;!KJ«. :«:^/NSi*±^ 2 
5 0 0 r pmr;^f>n- h$n. 1 2 0 0 :t>t5^:J^ h 
P-A(D/I3<b3n. -ecDfS. 2 oo-c-e?i{t$#i'5. 

4 8nma«j&r. 0. 5 3 N A U>XCC<fc *3 9 . 2 m 
J /cm* rK*$n/Co 

[0 09 3 ] ^^^SriJN a c u r e X4 9 ^^tf:$:^ 
10 ?30ARC sC[)|g^c^f*X hCC<J;n«. 12 5*C©i§!{b 
C3[)aw. 4:>-r*i«:S5fgL/A:. (x^iU-^d^f-- KD?g9J 
cpK:9 0%l|*L/c) « 
[EliiOfS#3&:Si?8] 

[H 1 ] 0 1 ARc©¥fflK4ais-r^/c««)0[)a^ 
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